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A pot experiment on the effect of nitrogen compound combinations on the growth

of Chenopodium glaucum L.
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1 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China
2 University of Chinese Academy of Sciences, Betjing 100049, China

Abstract: Human activities have significantly increased global atmospheric nitrogen ( N) deposition, altering its compound
composition. However, our understanding of how N compound composition affects plant growth remains limited. We
conducted a greenhouse pot experiment with 16 treatments—control and N addition at 10 g N m™ a™' with four predominant
compounds (ammonium, nitrate, urea, and glycine) found in atmospheric N deposition and their mixtures—to investigate
their impact on the growth of Chenopodium glaucum 1.. The results showed that regardless of the N compound composition
added, N addition enhanced plant above-ground ( AGB) and below-ground ( BGB) biomass, as well as total biomass
(TB). Notably, only the combined organic-N (urea+glycine) treatment significantly boosted AGB and TB, whereas the
blend of inorganic-N ( ammonium+nitrate) along with glycine addition notably stimulated BGB. Structural equation modeling
revealed that, irrespective of the N compound composition added, N addition stimulated plant growth by directly elevating
soil ammonium levels and concurrently augmenting the photosynthetic potential of leaves and stem girth, although elevated
soil ammonium levels due to N addition diminished BGB. These findings suggest that the composition of N compounds has
significantly effects on plant growth. Therefore, similar treatments should be conducted at the community and ecosystem

levels to more accurately assess the impacts of atmospheric N deposition on ecosystem structure and functioning.
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Fig.2 Effects of inputs of N forms and their combination on above—ground biomass and below—ground biomass of C. glaucum
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Fig.3 Effects of inputs of N forms and their combination on stem diameter of C. glaucum
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Fig.4 Effects of inputs of N forms and their combination on maximal photochemical efficiency of leaf PSII (F /F, ) of C. glaucum
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Fig.5 Effects of inputs of N forms and their combination on actual photochemical efficiency of PSII (Y (II)) of C. glaucum
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Fig.6 Effects of inputs of N forms and their combination on soil NH;-N concentrations
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R AR AR Y 32.01% (R*=0.32, P<0.001) .

®1 REZEMENZSEEFLER

Table 1 Stepped-regression results of C. glaucum biomass

[FIH 75 #2 Regression equation R? df F P

Mo bR =8.32 SD-5.35 F,/F, +0.06 SPAD+0.97 0.6570 3,44 28.09 <0.001
T A5 =0.94 SD-0.64 F /F_+0.01 SPAD-0.01 NH}-N+0.24 0.6526 4,43 20.19 <0.001
HEYE =9.07 SD-5.89 F,/F, +0.06 SPAD+1.21 0.6594 3,44 28.40 <0.001
i b —Hb T AW Ll = 5.20 NH;-N/NO5-N+8.51 0.3201 1,46 21.66 <0.001

SD . Z5# Stem diameter; F /F, . PSII % KOG b2 T3 % Maximal photochemical efficiency of PSIT; SPAD . 4 2 & i Leaf chlorophyll
content ; NH -N ; +- 3844 5 & % 5 Soil ammonium nitrogen content; NHj;-N/NO3-N: H3E# S R 5 A A & w L Ratio of soil ammonium-nitrate

nitrogen content
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